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INTRODUCTION 
Purpose of Study 
To the casual observer perhaps no sight could be more 
commonplace than that of an insect alighting upon a Kansas 
sunflower. But the relationship which exists between plant 
and insect is a matter which le often unknown even to the 
specialist. And yet a lack of understanding of these rela-
tionships has at times resulted in inconvenience,loss and 
even in calamity. To determine the relationship which cer-
tain insects bear to some of our native western Kansas 
forbs and weedy plants is the purpose of this study. 
Scope of Study 
The subjects of this investigation are t ho se insects 
which spend at least a part of their lives beneath the epi-
dermis of the root,stems,or leaves or within the inflores-
cence,fruits,or galls produced by the plants. Insects which 
may consume internal parts as well as external but which 
do not at some time inhabit the plant body or its products 
are excluded from consideration. 
History of Study 
During the summer of 1941 in connection with a course 
in Plant Ecology a problem presented itself to determine the 
fate of the seeds produced by the white beard-tongue,{Pent-
stemon albidus). The final tabulation of results in the 
study showed that insects account for approximately 50 per 
cent of the seeds produced within two months after flowering. 
An investigation was then begun to determine which insects 
were probably most effective in destroying the seeds, Large 
numbers of plants were dug and carefully examined. It was 
found that two insects commonly inhabit the seed capaulee. 
These insects were studied in some detail and their life 
cycles observed. Thie proved so interesting that a study of 
additional native plants and weeds was determined upon in 
order to ascertain if possible which insects most commonly 
affect internal parts of these plants. 
Procedure 
In the case of each p lant a superficial study was made 
in the field. Among large numbers of plants examined t ho se 
were selected for special examination and dissection which 
gave indications of insect infestation. These were dug and 
taken to the laboratory and completely dissected. Each root, 
stem,petiole,leaf,flower,fruit,and gall was carefully ex-
c 
amined and all parts which might harbor insects were fully 
dissected. Insects found were kept and cultured for further 
observation. It was found extremely difficult to keep cer-
tain burrowing types alive because of the effects of desic-
cation in open containers and because of the attacks of 
mol1s and other fungi when containers were kept closed. 
Plants were collected from 15 different l ocations in 
western Kansas all within a radius of about 80 miles to 
the east,north,west,and southwest of Hays.Plants were ob-
tained from two areas through the coo~eration of Dr.F.W. 
Albertson and John Launchbaugh. 
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PENTSTEMON ALBIDUS NUTT. 
The white beard-tongue,~Pentstemon albidus),is listed 
by Albertson (1) as a forb of second~r-y importance in the 
mixed prairie. In a study preliminary to the present prob-
lem the plant was found to possess and increase potential 
of four thousandfold yet it never attains the status of a 
dominant in its native habit~t. 
A careful examination of July,l6,1g41 of 25 plants 
bearing 218 seed capsules showed 109 of them to have been 
damaged by insects. Three species of insects were dis-
covere1 feeding upon the seeds within the capsules. The 
first,found only in a single capsule,on June 24,1~41 is 
probably a species of Noctuidae. A darK spot was observed 
on one side of the capsule and upon opening it wa s found 
that one carpel was filled wi th fecal p e11 ~ts while the 
pupa occupied the other carpel. A fine s11~en web separa -
ted the two ca rpels. The pupa was d~rA brown,5 mm in 
length and 2 mm in diameter. The he a d was placed toward 
the apex of the capsule (Fig.4). 
The second insect,found on June 14,1941,was in the 
larval stage. It was a waxy,legless grub 4 mm lofio and 
1.7 mm wide,with a funnel-li ~e proboscis at the cephalic 
end (Fig.5)· Thia larva pupated on June 20 becoming a 
dark brown pupa slight+y less than 4 mm in length and 
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slightly more than 1 mm in width Fig.6), In 204 capsules 
opened 29 larvae or pupae of this species were found. Some 
of the dwarfed capsules contained pupae of this insect. 
One capsule of normal size contained two. In most cases one 
insect was found to consume all of the seeds of a single 
normal capsule. 
Since none of these insects emerged through the months 
of June and July four pupae were placed in a refri6 erator 
on August 2 and kept until August g at a temperature of 35 
to 40 degrees Fahrenheit. Then they were removed but they 
did not emerge until May 1942 , On June 2,1942 the last of 
the living insects emerged,those treated in the refrigera-
tor being neither first nor last to appear. 
The adult,Phytomyza chryaanthemi (~warz),ie a small 
gray fly 4 mm long,the wings making up about half this length 
and 1.5 mm wide. 
Another insect found within the capsules is a plume moth 
probably of the genus Adaina,which was found in 31 of the 284 
capsules. In 71 additional capsules ~erforations and fecal 
pellets indicated occupancy by this syecies. The larva of this 
insect is dusky red above and light green below with ~reenisn 
lateral lines on each side. There is a double row of spines 
transversely on each segment. The head is yellowish. The lar-
va is 12 mm in length and slightly more than 1 mm. in width. 
When ready to pupate the larva cute an emergence hole to the 
the outside . This emergence hole is usually near the petiole, 
though at ti&es it may be near the apex of the capsule. Occa-
sionally two larvae are found t o occupy a single capsule and 
pe rhaps at times one larva consumes the seeds of two capsules. 
In 4 capsules a hole was found cut through the sepals but 
not into the capsule,indicating that the cutting was done 
from the outside. One larva taken from a capsule in which all 
of the seeds had been consumed was placed in another capsule 
in which a small opening had been made. The larva at once 
began to feed and continued until all the seeds had been 
consumed,after which it emerged and pupa ted normally. 
After emerging the larva spine a carpet of silk about 
15 mm in length and 2 mm in width. This silk is usually at-
tached to the stem of the plant. The insect then attaches 
itself near the anal end so that it comes to lie on silk 
throughout its entire length. When disturbed the chrysalis 
slaps back vi olently with its anterior part,thus forming 
a reverse letter C, while keeping only its posterior seg-
ments in contact with the silk . In culturing vials placed 
on their sides the silk was laid down along the conca ve 
inner surface but in a definite vertical line , as though 
on a stem. While this curved surface would seem to offer 
a rather uncomfortable situation for the chryaalis,eeveral 
specimens attached themselves in this position. 
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The chrysalis is usually reddish brown or greenish,11 mm 
in length (Fig.2). The first of these larvae pupated July 7 
and emerged as an adult on July 14,1941. Other moths emerged 
in from 2 to 8 days after pupating,the usual time being 7 
days. 
The adult moth is light tan,the wings marked with darker 
lines. The forewings are bifid,cleft from about 3/4, the 
hind wings are trifid. The wings are 15 to 17 mm in expanse 
(Fig.3). Numerous adults were kept in vials but no eggs 
were laid nor was copulation abserved at any time.This would 
lead to the belief that only one aex,probably the male,was 
represented and that the other sex would probably be found 
in another situation. Most of tbe moths lived from 8 to 9 
days after emergence. 
This species of Adalna and Phytomyza cnrysanthemi un-
doubtedly represent potential checks upon( ~entstemon al-
bidus),the Adaina being found in exactly 50 per cent of 
the capsules opened and Phytomyza chrysanthemi in 14 per 
cent of the capsules. 
VERNONIA BALDWINI TORR, 
One of the principal forbs of the Big Blue Stem habitat 
found commonly in low,deep soiled ravines,where it overtops 
most of the grasses,is the ironweed,(Vernonia baldwini). It 
is a plant which tends to sp read rapidly under heavy grazing 
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and thus it becomes an indicator of overgrazed conditions. 
Schwitzgebel and Wilbur(12) carried on a study of the 
coleoptera associated with ironweed,(Vernonia interior) 
Small,which is listed by Gray as a variety of {y.baldwini) 
Torr. Their study was begun in June 1~39 and continued 1 
through June 1941. They list a tota 1 of 47 species of 
coleoptera associated in some way with this plant,in the 
vicinity of Manhattan,Kansas. 
In the present study 32 plants were collected and dis-
sected. They were taken from five different localities all 
in Ellis County. At one place,along the Smoky Hill River 
south of Ellis,the plant was not to be found. Two miles 
north of the river,however,Vernonia began to appear in the 
pastures. Plants taken from this area were entirely free 
from insects,while Vernonia in most other locations was 
at the same time being attacked by a host of insects. 
In the roots of this plant a borer was found in four 
cases. This larva when mature is 18 mm in length and 7 mm 
in width. Its body consists of 11 segments with three 
pairs of thoracic legs and 4 pairs of abdominal legs.Each 
segment except 2 and 3 bears a dark spiracle spot. The 
head is light brown with strong,black mandibles. The pro-
legs are on segments 6 to 9. This is evidently a lepidop-
terous larva out it has not yet pupated. It was discovered 
in the roots on August 4,1941 and again on June 18,194e. 
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On June 30 this specimen left the root and entered the soil 
where it remains as a larva (July 8). 
In the stems numerous burrows were found (Plate a). The 
most prominent borer,of which 15 individuals were found,is 
probably the coleopteron,Ataxia hubbardi (Fisher) which is 
described by Schwitzgebel and Wilbur. No individuals of this 
species were reared to maturity. The larva is 15 to 18 mm in 
length and 3 mm in diameter. It ls whitish in color with a 
brown head. It has 3 pairs of thoracic legs but no abdominal 
legs. The damage done by this insect is shown to be largely 
confined to the pith,the insect therefore did not seem to be 
particularly harmful to the plant. 
In the leaves of three plants the mines of leaf miners 
were detected on July 31,1941 but no trace could be found 
of the insect,which had probably pupated and emerged pre-
vious to this date. The mine was serpentine ,visible from 
both sides of the leaf,and littered with numerous pellets. 
On June 21,1942 thirty additional leaves were found con-
taining mines but these also were deserted. 
Among the 1135 seed-bearing heads that were dissected 
4 different insects were found pupating among the seeds. 
In every case the seeds had been entirely consumed. Three 
types of insects emerged from pupae f ound at~ached to the 
outside of the involucre,the seeds bearint evidence of in-
festation. The 4 species found inside the head are all 
ijymenoptera,some of them probably parasitic upon others. 
They are two species of Eurytoma,Zagylptonotus schwarzi 
(Cwfd . ),and Pachyneuron mucronatum (Girault). The Eury-
tomi dae,being commonly phytophagus,are p robably respons-
ible for the greatest destruction of the seeds. Pachyneu-
.r.Q!! species,belng parasites according to Essig (7),this 
species is prob~bly parasitic upon the Eurytomidae. 
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The three insects found pupating on the outside of the 
involucre included another species of Eurytoma with longer 
antennae each segment of which bears a tuft of bristles. 
The other 2 insects pupating on the outside are diptera, 
Leucopis griseola (Fallen),and Neaspilota alba (Loew). 
The first named is mentioned by Essig (7) as a very effi-
cient destroyer of aphids of the stems and leaves of plants. 
Thie fact might throw this insect outaid, the scope of the 
present paper. Curran (6) says the larvae of the family 
Trupaneidae commonly live in the seeds and fruits of plants 
some live in the heads of thistles,some make galls on the 
goldenrods,and still others are leaf miners.It is probable 
therefore that Neaspilota alba was responsible for the damage 
to the seeds. 
Termi tea, probably Reticul.t,termes clarip-ennis (Banks) were 
discovered in stalks of the previous se&son's growth. 
The most effective insects inhabiting(Vernonia baldwini) 
in the present study were the insects eating the seeda,In 
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one count of 186 heads from 4 areas it wae found that 59 .6 
per cent of the seed had been destroyed. 
LIATRIS PUNCTATA HOOKER 
According to Albertson(1) one of the characteristic 
forbs of the little blue stem habitat,the sunny slopes 
and the rocky outcrops,of the mixed prairie is the blazing 
star,(Liatrls punctata).Known also as the Kansas gay feather 
this plant adds a flash of purple to the browning autumnal 
landscape.rt is also prominent in the short grass habitat 
of the flat hilltops. 
Bany plants of this s pecies were examined in the field 
and 65 plants bearing 877 stems were collected in Q differ-
ent locations of western Kansas.These plants were carefully 
dissected and only 10 insects,of 3 species,were found. Of 
these 8 emerged from what appeared to be egg-like pupae 
inserted into the stem some six or eight inches above the 
surface of the ground. These egg-like structures were found 
quite frequently in both(1.punctata)and (Ratibida column~ris) 
Sime. Minute punctures produce spots on the outside of the 
stem betraying the presence of these structures. The spots 
are so small that they would probably escape notice but for 
the fact that a series of them is usually placed at regulat 
intervals of from 1 to 3 mm for a distance of 1/2 to 3/4 
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inch along the stem. 
Under the microscope these punctures appear as gaping 
wounds with the epidermal tissue bulging and torn around 
the puncture. The entire punctured area le usually some-
what discolored. Dissecting the stem revealed small cellu-
lose-like sacks filled with a fluid of orange color.When-
ever these were exposed by dissection of the stem they 
were soon desiccated. One stem which contained a series 
of them was not dissected but when 6 adults emerged it 
was not known definitely whether or not they had actually 
emerged from these egg-like structures. On June 25 a stem 
was dissected and a series of these structures found but 
two of them were dark in color and besembled pupae from 
which an adult was about to emerge. When the adults 
appeared two days later they were found to be wasps .8 to 
1 mm in length. Both the thorax and abdomen are brilliant 
green. The legs are light yellow. The antennae are inserted 
below the middle of the face. It is believed that these 
insects · are of the family Elachteridae. 
A second insect appeared from what seemed to be the 
pupa of dipteron, Six pupae were discovered on November 
20,1941, The adult emerged f r om this pupa on July 1,1942. 
It ie a small wasp probably of the family Eupelmidae. 
A third insect reared from the stems is another Chalcid 
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probably of t~e family Mymaridae . It is a minute,dark 
colored wasp with long legs,long antennae,and linear hind 
wings which are pedunculate at the base. 
None of these insects could be shown to be seriously 
affecting the plant body of(b.punctata) nor to be interfer-
ing to any appreciable extent with seed production. 
GUTIERREZIA SAROTHRAE (PURSH) BRITTON & RUSBY 
Among the prominent plants of the Buchloe Bouteloua 
habitat (1) we find the gutierrezia, (Gutierrezia sarothrae) 
which extends its roots from 4 to 5 feet into the soil . The 
plant,which is seldom more than ten inches in height, is 
covered in fall with myriads of small yellow flowers. The 
tough stems which grow from a woody base remain green far 
into the winter and in spring give rise to new shoots. 
Of this species 216 plants were carefully examined on 
June 18,1942 and found to bear 33 bud galls. One plant bore 
21 galls of this year's growth and 3 on the growth of a 
previous year. On November 7,1941 thirteen plants were col-
lected and dissected. On June 22 and June 25 respectively 
11 and 10 plants were dissected. All of these plants were 
taken from the C8llege pasture except those collected on 
June 25 which were secured at Hoxie. These plants bearing 
798 atems,contained no living insects in any other internal 
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par t except a larva in one root . When discovered this larva 
too was desiccated. The galls f ound on June 18,1948 appear 
to be those of Rhopalomyla gutierrezia (Ckll.) but at this 
time (July 12) none of t hem have as yet emerged. The gall is 
is a capsule-like bud gall 8 mm long and 4.5 mm in diameter . 
SOLIDAGO CANADENSIS (L.) 
The goldenr~d,( Solidago canadensis) is one of the rarer 
composites of the prairie being found commonly only along 
the streams of western Kansas. 
The goldenrods have been frequently studied by students 
of gall makers. Stebbins (13) lists 17 galls p roduced on 
various members of this group. Felt (9 ) lists 52 galls pro-
duced upon the various members of the genus. In the p resent 
study 41 plants were collected at 5 locatj ~ns in Ellis 
County from August 1941 to June 8,1 G42 . These plants were 
found to contain insects of 4 gallmaKing types. 
Gnorimoschema gallaesolidagenia (Riley) wa s found to be 
commonly infesting the plant . In one count of 138 stalks, 
on August 1,1941 thirty five galls of this species were 
found.(Plate 3). The same stalks bore 42 galls from which 
Zatropis nigroaenus Ashmea d) and Apostocetus americanus 
(As hmead) were reared. The former pupated on August 7 and 
emerge d on August 9 ,1~41. !-americanus was found in the 
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pupal state on August 12 and emerged on August 13. In six 
cases apical rosette galls were found but the occupants 
were not successfully reared. Felt (9) lists 10 species of 
insects which produce such galls and several inquilines 
and predators that might also inhabit the galls. 
In Plate 3 the work of several leaf miners may be de-
tected. Their work was frequently encountered but none of 
the insects was found in the mines. 
A species of Ceroptres was taken in the pupal stage 
attached to a terminal bud. According to Essig (7) this 
wasp has been reared. from various galls. 
None of the insects noted in this investigation seem 
appreciably to injure the plants except the rosette gall 
which usually prevented the normal flowering,and the 
apical bud gall which destroyed the growing tip of the 
branches. 
SIDERANTHUS SPINULOSUS (PURSH) SWEET 
From 9 areas within a radius of 65 miles of Hays 376 
stems of(Sideranthus spinulosus) bearing 1232 heads were 
collected. This plant,which according to Albertson ls 
another p rominent forb of the short grass habitat seems 
to be affected printipally by a single species of insect. 
Practically every seed had been destroyed in 682 of the 
19 
heads. The wasp responeible,Eurytoma neomexicana (Gir.) 
destroys the seed and then pupates in the receptacle among 
the pappus. The pupa is slightly less than 3 mm long. Its 
color is pale yellow to whitish. The adult wasp ls black 
with pale brown to yellowish legs and black antennae. 
This wasp had damaged 55 per cent of the seed heads. 
It was found in every location except one. At this place, 
about 10 miles north of Quinter, the vegetation had suf-
fered severely from dust. The two plants found in this 
location had 23 stems but only 7 heads were in bloom when 
the plants were taken on August 7. Undoubtedly this insect 
was effective as a check upon(Sideranthus spinulosus}. 
ASTER MULTIFLORUS AIT. 
The many flowered aster,(Aster multiflorus) as the name 
indicates is one of our moat prolific aeters,being covered 
with hundreds of small white blossoms from early September 
until the snow covers it. As a result it has a tendency to 
become a peet,invading lawne,fence-rows,and vacant areas 
where its perennial root makes it somewhat difficult to 
eradicate. 
Among the insects that affect this plant Felt (8 ) 
lists one lepidopterous insect invading the roots and 
Stebbins (12) describes galls induced by two hymenopter-
ous insects. Neither of these was discovered in the 
present investigation but a gall similar to one described 
by Stebbins commonly affects the plant in this area. 
This globoee to ovate gall 1s polythalamous,4 mm to 
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7 mm in length and 3 mm to 5 mm in width.The gall is green, 
densely covered with white pubescence. Of these galls 127 
were collected and cultured. Two types of insects emerged 
from this gall. In the case of the one insect the gall 
splits at maturity for some distance across the a~ex so 
that the occupants emerge without biting their way out. 
This gall gives rise to a midge,the pupa of which is 2.5 
mm in length with a thick,red,abdomen. The genital seg-
ments are attenuate. One adult emerged on August 14,1941, 
others were observed to emerge during July 1Q42. The adult 
midge of the family Itonididae is 3 mm long with a wing 
expanse of 6 to 7 mm. The abdomen is red,the genital segments 
attenuate as in the pupa. 
From a gall which is indistinguishable from the fore-
going with the exception that it was not split when the -
insects emerged a wasp ,Pseudotorymus ep. was found biting 
its way out on August 12,1941. Another of this species 
emerged on August 14 and numerous others throughout the 
month both males and females being common. Seven of the same 
species emerged from June 24 to July 2,1942 but these were 
all females. 
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During the month of June 226 plants were carefully ex-
amined and 65 plants dissected. These yielded no other in-
sects except those contained in 27 galls. During the month 
of August the galls became more numerous, 28 galls having 
been found on a single plant (Plate 1). 
Considerable differences in the degree of infestation 
were noted 1n different localities. In one place 97 plants 
bore some 20 galls while one block away some 40 plants bore 
not a single gall. The author believes that these insects 
are potential checks upon Aster multiflorus but that they 
are not at present seriously affecting the plant. Since 
they commonly induce galls to grow from the terminal bud 
effectually hinder seed production by a heavy infestation 
as in the plant in plate 1. 
LEPTILON CANADENSE (L.) BRITTON 
One of the most common weedy plants of the mixed prai-
rie is the mule's tail,{Leptilon canadense) which is to be 
found from the deepest ravines to the hilltops. It is abu~-
dantly found along fence-rows,roadsides,and waste land. 
Specimens of this plant were collected from three loca-
tions near Haya and from four other areas of western Kansas. 
A total of 147 plants examined,21 completely dissected and 
many dissected in part yielded no insects affecting inter-
nal parts. 
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ECHINACEA ANGUSTIFOLIA DC. 
The purple cone-flower,(Echinacea angustifolia) is 
perhaps as hardy as any plant considered in the present 
study. Its coarse exterior and its long taproot flt it well 
for the rigors of the prairie. 
The 204 plants of this species that were dissected bore 
951 heads,132 of which were infested by~ larva which seems 
to hatch from an eg6 inserted some six to eight inches below 
the head. The larva drills upwbrd throu~h the stem to enter 
the basal disk,whlch it hollows out. It then drills throu6h 
to the developing seeds,which it proceeds to devour,re-
turnlng to the basal disk to lodge when not feeding. This 
larva ls of a plnKlsh color,plump,and 7 mm l0ng. The head 
ls brown. The body has 10 segments with no abdominal legs, 
but with 6 thoracic legs being present. This would indicate 
coleopteron but none of the larvae has as yet pupated under 
observation in the present study. Although dozens of larvae 
have been ~ept for extended periods of time they h~ve either 
died or remaine d in the larval sta~e. Ii' Kept in the open 
air they tend,after the burro w hciS been o~ened,to desiccate. 
However when they are placed in a container to aeep them 
humid,molde develop and destroy the insects. Several speci-
mens taken in 3ovember,1g41 are still alive (July 8) but 
they remain in the larval state. 
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Another insect cultured from this plant la a hymenop-
teron,1Hcrobracon helianthi (Muesebeck), the pupa of which 
was found among the seede. This wasp is darK brown with 
emo~ce colo red wings 4. 5 mm in length and has a wing ex-
panse of ~-5 mm. The head is black and bears moderately 
lon6 antennae. 
A coleopterous larva wa.s found in two pldnts. It had 
eaten ci. l&r~e portion of the root,forrn 1ng a. cavity in the 
center. This larva la 23 mm lone ci.nd 7 mm wide. The head 
la brown with atronG blacA manaibles. There ci.re 13 se~-
ments in the grayish white body. Neither abdominal nor 
thoracic legs are present which su6uests the possibility 
of this insect being a coleopterous borer. 
Results of the study indicate the first described 
lbrVd is the most effecti~e insect associated with 
(Echinacea anKustifolla). See1 counts m&~e in June and 
~uly of heads of the previous season ind i cate that 47 
per cent or the seeds in each head h,d b een destroyed. 
The da.mage ml e5ht ha.ve been even 5 re cl. ter· but f or the 1c.1.ct 
that some of the larvae had died sometime during the 
winter. On June 10 one hundred fifty-four stalks of the 
previous season were 6athered from the field. Of these 
105 had emergence holes indicating infestation. There 
were no seeds left on these heads. 
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RATIBIDA COLUMNARIS (SIMS) T-G 
The tall headed cone flower,(Ratiblda columnaris) is 
one of the most prominent forbs throughout the mixed 
prairie area. It seems to be more susceptible to damage 
by insects attacking from without than by such as affect 
it from within. In one count,made on August 7, every one 
of 42 heads showed external damage but none bore indica-
tions of internal infestation. On 43 stems 335 heGdB were 
carefully dissected. Only one insect was found to inhabit 
the stems and roots as a borer. This insect was found in 
the larval form drilling downward in the stem in two plants 
and in the root of a third. The stems were kept and from 
them Polynema bifaeciatlpennis (Glr.) appeared. Since all 
of the species of Polynema listed by Essig (7) are para-
sitic either upon eg6s or larvae of other insects the 
identity of the borer itself is still to be ascertained. 
As before mentioned in the discussion of(~.punctata)the 
same small Chalcid was found in (fl.columnaris) as de-
scribed in the previous discussion. 
One plant of (Ratibida columnaris)was found in which 
the main stem was broad ca.nd t'l.ait., being about one half inch 
wide and ending in a fGn-shape d head 2 inches wide at the 
top. Dissection revealed no internal insects except the 
egg-like structures of the small Chalcid. The plant was 
infested with ants which made their den. among the r oo ts. 
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Ten of the 26 heads were excessively broadened or dichoto-
mous. 
From the observations made ln this study lt would seem 
that {Ratiblda columnarls) ls little affected by insects 
that inhabit lt. 
HELIANTHUS ANNUUS L. 
Perhaps the most commonly infested plant of this study 
has been found to be the annual aunflower,(Hellanthus 
annuua),which has become a weedy nuisance throu~hout the 
area. In one count of 48 heads of this plant dissected 
45 were found to contain one or more larvae and the others 
gave evidence of earlier infesta tion. Ten stems dissected 
at the same time showed every one burrowed by insects. 
A total of 62 plants bearing 162 heads we re dissected. 
These were collected from 4 different areas in Ellis County 
at Quinter,and at Lucas. From many additi onal p lants sepa-
rate parts were dissected. Seven different insects were 
reared from the heads,4 from the stems,and one species 
found ln the roots was kept though not successfully 
cultured. 
Among the insects discovered causing dam~6e to the 
seeds a prominent one ls the Angoumols grain moth,Sitotroga 
cerealella (Olivier). Essig(?) says this insect was intro-
duced to America prior to 1743 and was first insect to be 
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discussed ln an American scientific publication. The larva 
and pupa were discovered among the seeds ln the hedd. Another 
lepidopteron which was found very commonly in the heads is 
probably Hellula undalia ( Febr.). Two probable parasites of 
li• undalls also were cultured from the heads. Cremastue 
facills (Cress.) appeared ln a number of culture vials and 
another species of Ichneumonldae of the genus Angitia . Some 
of the Angitla are listed by Essig (7) as parasites of 
li-undalls. Three other Lepidoptera obtained from the heads 
of (B.annuua)are one that may be of the Tineidae,a species 
of Homeosoma,and a species of Phycitidae. An Inhneumon 
found ln association with them is H species of Macrocentrus. 
Whether or not this specimen ls parasitic upon either of 
the foregoing remains to be ascertained. 
Among the insects inhabitin~ the stems the lar~est found 
was a coleopteron,Rhodobaenus tredecimpuu~ tatus (Illiger). 
Tucker (14) lists this coleopteron as commonly found on the 
sunflower but makes no mention of its breeding inside the 
plant. Schwltzgebel and Wilbur (12),who found this species 
on{y.1nterlor)(syn.baldwinl),quote Blatchley and Leng (12} 
as stating that the insect breeds in many(Compositae) in-
cluding the sunflower. The specimen ln the present study 
was discovered on August 2,1Q41 as a pupa located in the 
root or the plant. A bu:rrow had been dug from a place 
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about 30 lnuhes auove the surrace or the gL'ouna down to the 
root. Tne pupa lay at tu.e bottom or this burrow. The a a.u.1t 
emergect. on August.. 5. Another· lnt1abl tant, or the atern ,Ag ro-
myza vlc·ens (Loew) was round ia the p upal stage 1n t he t.rd.u-
s it ion zone near the surface of the ground. On June ~O ,lG42 
tne pupa was C1.1acov~1·1::a in a p.1.d.Ut.. wh.1\,; n wa s swo.Ll1::a a t 1., h.1s 
point ana a crac~ 1u the co1t.ex se t:me u to 1nu~\,;d,te a n open 
gal.l. 'l'ue gal.l very c1o~ely ,·esembles t.na.t 0.1. the Ltrape-
vine wouna &all,made by the stimulation of Barl di us ~-
tris (Le Conte)(ll). This insect is listed by Essig(?) as 
one of the stem miners . In tne present case the mine was 
somewhat deep,leading to the tentative classificatio~ as 
a stem borer. 
At Qu i nter,~ans~s another lepidopteron was found very 
comm0nly i nhabiting the leaf petioles and kupatin3 usually 
in the axil , where an exudation for~e a sticKy m~ss which 
was easily detected. This insect is u species Jf Oletnreu-
t l dae, pr obably Suleima heliantha (Riley). It was ta.l.(en 
in considerable numbers on Au ust 7, This insect was not 
collected in any other location. 
The largest dipteron ta~en from Hellunthus annuus) 
is probably a. species of the Dexiidae wbich pupated in tt1e 
stem about one half inch below the basQl disk. The pupal 
case was dark red , 5 mm long and 1. 5 m1~ in diameter. The 
adu l t emerged on July 7,1942, 
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A coleo; teron was f ound co~n,nly bur rowin~ in the root. 
~his in sect collected in t he 1~r val sta0 e was not success-
f~lly cultured. It is a whitish grub 8 mm lonb and 3 mm 
in diameter.The body has 12 segments without either prole6s 
or thoracic legs. The body is thic~est at the middle,taper-
ing toward both ends. It ls probably a Curculio. 
In view of the fact that so many insects infest the 
various parts of{Hell~~thu~ it is difficult to 
estimate the damage done by an individual species except 
ln relation to its frequency of o ccurrence. The most com-
monly occurring among all were the Sltotro~ cerealelld 
and the Hellula undalia one or both of which occurred in 
63,3 per cent of the heads. 
GAILLARDIA PULCHELLA FOUG. 
The showy gaillardia,(Gaillardia ~lch~lla) Foug.,one 
of the gaudiest flowers of the pra.irie,is com1nonly found 
in sandy areas of western Kansas. It sometimes becomes so 
numerous that hillsides may be red-brown with its colors 
for miles. Thia p lant is perhaps one o f the most Gttrac-
tlve to insect visitors. Inside however few insects were 
encountered. The moat effective destroyer of the seeds 
seemed to be a lepidopter~n sp ecies of the subfamily 
Phycitidae. The larva of this insect was commonly found 
within the head from June 20 to August 5. It ls 16 mm 
in length. The ground color is yellow with five brownish 
stripes extending the length of the body. Each of the 11 
segments except 2 and 3 bears a dark spiracle spot on 
each side. Segments 6 to 9 are provided with prolegs. 
The head ls pale brown. 
The larva commonly draws the li6ules down over the 
central disK by me~ns of silAen threads and attaches 
them in this position formin~ a canopy under which to 
feed on the developing seeds. This canopy prevents the 
spreading pappus of the ripening seeds from pushin6 
away from the basal disk. When ready to pupate the larva 
at times was found to drill down through the basal disk 
into the stem from which an emer6ence hole was made from 
l to 3 inches below the head. The part of the plant infes-
ted by this insect died and became hard and dry. The in-
sect then pupated in a cocoon spun among the remnants of 
the seeds. The pupa measures 8 mm in length. 
The same insect was reared from the disk fl wer of 
(fi.~us). The adult in this case emereed Au6ust 2. In 
another case this insect was found parasitized by Cre-
mastus facilis (Cress.) which emer~ed on Au6ust a. 
BOEBERA PAPPOSA VENTENAT 
The fetid marigold,(Boebe~! 2apposa) ls an ill-
scented annual found commonly in disturbed areas of the 
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prairie. From the college pasture 25 plants were dissected 
during the month of Au~ust 1~41. The 275 head5 carefully 
examined yielded no insects. From the banks of the Saline 
River north of Gorham 10 plants were collected on August 
5. Dissection showed these also to be entirely free from 
insect infestation. On August 7 18 adaitional plants were 
taRen at Quinter. On November 7 dnother samplin6 of 12 
plants was taAen from the college pasture. Of the total 
number of 65 plants dissected only 4 showed indic~tions 
of infestation and in one case only was a minute larvG 
found. This larva desiccated soon after discovery. 
LYGODESMIA JUNC'3A PURSH 
Among the forbs of secondary importance in the short 
grass area as well as in the little blue stem habitat we 
find the skeleton weed (Lygodesmia junc bd )according to 
Albertson (1). 
At Hays 62 plants of this species were col1ected on 
August 12,1941, June 8 and July 6,1~42. The 10 pl~nts 
selected from a group of about 60 on August lG,1941 bore 
147 pea-sh~ped galls f r om which Antistrophoplex bicolor-
ipes (Cwfd) were reared. Felt (8} lists Arlax pistlg! 
(Walsh),a cynipid,as occupant of a pea-like gall on thls 
plant, but later revises the name (9} listing it as Anti-
strophua which conforms t o the original description by 
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Walsh (11). On August 12,1941 a root gall (Fig.13) was col-
lected near Science Hall on the Fort Hays College campus. 
This gall was kept and when examined early in May 1942 
showed no si3ns of life but when it was again examined on 
June 1,1942 it was found that 12 specimens of Antiatrophue 
oleu~ had emerged. All of these were dead when discovered. 
For a comparison of the galls see Fi~ures 13 and 15. 
On Au3uat 5,1941 another type of gall was discovered 
on the banKs of the Saline River north of Ellis. From 8 
plants 17 of these 6alls were collected. From them (Fi6.11, 
12,and 14) another waap,Eupelmus allynil (Fr.) was reared. 
Packard (10) made a detailed study of the life cycle of this 
insect and its relation to the Hessian fly,Mayet1ola destruc-
tor (Say). He lists ~.allynll as one of the most important 
parasites of the Hessian fly. Since this le a known parasite 
of other forms it is probable that the gdll in this case 
was produced by another insect of which unfortunately we 
have not obtained a specimen. 
Neither of the galls observed on thls plant seemed ap-
preciably to affect the plant. No other insects were de-
tected ln any other part of the plant. 
SITILIAS GRANDIFLORA (NUTT.) GREENE 
The false dandelion,(Sitillas 6randiflora) is of only 
local importance on the prairie being generGlly rather 
sparsely iistributed. But 7 plants were collected on June 
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6,1942 ae they were obtained only a day before the area 
was mowed. A gall wasp affects the stems and petiole 
crowding as many as 17 galls into one and one fourth inch 
of the stem in one case. As a result the stems are common-
ly deformed but the gal1s did n)t seem to interfere with 
blooming and seed production (Flg.17). 
The pale yellow pupa is 5 mm in length. The adult is 
3 mm in length and of a dull non-metalic black color.The 
enlarged hind coxa suggests a member of. the Eurytomidae. 
SUMMARY 
In this study 15 native prairie plants have been 
examined as collected from 15 areas in western Kansas. 
These were found to be h~sts to a lar~e population of 
insects. Of these 52 were stu:iied. The r ',te of infesta-
tion was found to vary from . 45 to 68 per cent. Several 
insects were found effective chec~s of their host plants, 
while the majority seemed to exert little effect upon 
them. The distri butlon of the insects was 1'ou,1 d to vary 
from a single area to ei5ht locations as widely sepa-
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